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(57)Abstract: 

PROBLEM TO BE SOLVED: To simultaneously make an 
isolated space pattern or an isolated line pattern and 
close patterns, minute. 

SOLUTION: A light half-shielding part having a light 
shielding property for exposure light, an aperture part 
(light-transmissive part) which is surrounded with the 
light half-shielding part and has a light transmitting 
property for exposure light, and a phase shifter 
(peripheral part) placed around the aperture part are 
provided on a transmissive substrate 1 0. A surface of 
the transmissive substrate 10 in an aperture part 
formation area is exposed. A lower-layer phase shift film 
11 is formed on the transmissive substrate 10 in a phase 
shifter formation area. The lower-layer phase shift film 
1 1 and an upper-layer phase shift film 12 are laminated 
on the transmissive substrate 10 in a light half-shielding 
part formation area. The lower-layer phase shift film 1 1 
and the upper-layer phase shift film 1 2 transmit 
exposure light with opposite phases with the aperture 
part as a reference. 
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[0 0 9 1 ] 



DP 2004-29746 A 2004.1.29 



0 0 nmG3#T**K fltfSf? 9 -Oteti 5 0 nrnt^o 

115 °U) 4 !*, 05 (a) C*1-»*ttP^^^K#bT, PP^NA-CM^-fb? frtz®. 
**S»***»^5o.V-?/ByKJ:iJfl*tT, ftm**t* <«x*ISU_(b) k 

l/-J/»i:*^Mil-193nm (A r F«) , l§P&NA=0. 6©*ftt* 
@°5 U) 5 Ut^C H I o lifl-ffloafeattS (H5 (c) ©SJ 

sW*. 05 (d) , (e) , (f) 05 (c) i:*t^»t>«Pl 

VhLfc 05 (d) , (e) , (f) fcwfJ:^ jtofcaottttWWIK 
iSCfto-C, fcsV^AItfcattttfcftfcMfeoT, 

W) ti 1 8 0 nmBg^-e$)^>o 

®6°(c) 7 k 06 (a) K*t^-7h->W7h^^JU, BP*NAT 

AA' t »*>f * *S**fr* * ^ * V — > a > <t ^ tMjP ^ **2 £ 

tf@ 6 (b) t*?*L4J:H*SW**) fc*»t*BD»+;fefcffli!i«tt««>*S** 

H6°(!) 8 UtJ:?C, HP»+*«*lfc*I ottrt«©*»ttl(B6 (c) ©*5 

Kfi^fcattii) ^A#a^»***«*«*s<**« *ft*^ 5S^?S??2~£ 

KB?*. H6 (d) , (e) , (f) 14, 06 (c) K*t*A3a©t>^Pl 
Wui^o B6 (d> , (e) , (f) £*a©**WJB£ 
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lllzkwLtz. 125 (a) - (f) KTF-rmmtms (a) - (f) 

tsX--/>^>^ a > Lfc^i:io%^:^i^^% 07 (b) tt, 

SlW* 5T (b £*v*Tli. 07 (a) K*tt»»^^tJB^;i00 

h?k*lt^*. jMwsKwt, uMMEi thtti/^ m*w*r**sift2*iv 

»iuv». i b**a3tas*aai-*3fco^f Kaftti-jt, 1 1 h 

^Iwj^/t^ -»nt h/i bo«tt2tt±**tk*«4*tt:v^. 121. 

±<0£ £8£4 jtT#"*— y>Kov>TR!fit4o 

H7 1 (0 1 li, H7 (a) »i*r»*»il^^^*fflv^/<£-v«IftB»^*»t**** 
«M>M*fc#« D 0FO«#ttKWTtti Lfc»**W LTV* Jo D 0 F 

H7 (d) ti> 127 (a) n«-r»*»i^* * *m»*** - 
*it **i*»oa»t»t* i p Kov>Ttmc Lfc»* |. 7 ± 

*«Sff4b<. *#«Ktt^ B7 (O ao- (d) C*tJ:^, a^OJjHB 
H7 \e) 2 k H7 (a) fc*i-**H«^'* * *fflv»fc/<^- V«f ^tS^ 

a *«* < ft ^ r * k T t h / 1 b «>n ± * 1*» * l < ft v> . 

53*5 1 5%4*TI t h/Ibl42J:0t/h8<ftotun. ^ 7 (f ) tt 

tt?2>I p/I t hCo^TltfLfc^^LTv^, 127 (f ) KthTX')^. « 

*»oaw*«i 5 i p/i t hiie-^^otv^o 

ttffcS*)*!**^ ¥*#»«>M*«>**«»* 1 5 lts < Ly; 



(20) 
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3« 0 Z r S i O. C r A 1 O, Ta S i 0, M 

o S i OXIiT i S i omv>mt®*ft^Z>Z-k ^I4 0 

138 U) 4 - (f) fi> hy^->t»j£-r*llO»* f K»t^*L3t*»»W^^ 
0 8 VafUtiSili^^^ 1 atiU Ell (e) ^t<t*ai^^ * t m J 

0 8 ^bfl^-TttSUaiW^^^ 1 b Jijfi§t£S«2 b*fflv^7* F^n^oT, 
BL£a>** W<*->fc*HS1-*HP»4 bfc, HPSM bO#StlH-«J£f tJ. 

ml \l) VfrTmaaM***? 1 cii»at££#2 0*^7* h ^*f 

»**LJ.O«4Hafc»^*ffiJI^«!>4o©<tffl5/7^-»^fe**ttffi^7^ - 5 c t 
*Ht*.TV>4. tt*i>-7*-5 cO#ttfflV7 HP»4 cO#fflO+*i: 

) ^SgL'Ctffli'?^ - 5 c©W7^M^^tKfci: <fc oT, Sft 

-5 c Steffi-:'? *ffi<"*-*«^ h^-^tStt^i<J* 

B8 U^Wi-ftHJSiP^^^ ldttaitt3t«2d*llv^7*h^J'r*ot, 
fcjjf£«5tftt£»t*a»6tt3 dfflCAofciKWS'J ^Mffiy^-5 da 

Sfcav** W<*-v*#I&i-*HPff4 eh *&«3 e tHPSB4 e 
f,3r5eoi-ft/i»t^iK3fcSll3 eH:Ao^CtttS<£fflv7? - 5 et$r 2 x -'5^i 

□sm e <7)M^n±«^<7)A^«-r* 4 o(7)ffiffl->7 * - 

=yV9- 5 e fcf8P»4 e ^MKIi, 'J >^ttO^**»3 e*«^L"Cv^ 0 &3t& 
1 efc*v*Ttt, ft**?*- 5 eO*«aol!itieUt|D»4 ejli 



C21) 
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^tifc^T, MEEF (Mask Error Enhancement Factor 

[0 110] . ^ 

08 (f) K33%r»*»il^^^ 1 f li*atta£*2 f *m»ti:7* b^n^ot, 

s^o-w^aas^iaa^irw^at^as f ¥&#g&3 f ic* ^ h**lj.o 

h >fc *HP» 4 f fc. ¥&5fc3B3 f fcBPSM f 

^£<^*£/itf*iIpfcSB3 f HMXofcBrHtt*i-*ia:ffl->7^-5 f fc*«AT^4 

o %LWsy*- 5 f tf> rpsm f o^i&c^s fcm-««o«3iM**'€-*L-€'*L*LJ.^ 

fHiiitf, H8 (c) 1 c fcli^Kl^* h/N'^ 

ffl, 0 H8(d) ~ (f) C*t**ai^^^K*^T, MEEF<0fii»^Kt 

NAti§SP&) <DSfr<DimBt&Ti?$>2>ZktfMt LV><> 2te> DOF^m 

of >)A/NA<?)10^1»T-e*5ut^iU>. ifc, IS 8 
(a) ~ (f) ^-Tft^ail^^^^^^T^ HpgtoiMKfc LTjE#j&*ffiv>fc**, 

a»UfcU >^3&RXtt*M©«*»^R^* t *^* «aMi«>jE**©4tffl5/ 
[0 112] 

Mii^t^-r^^^Hp^t^L-c^T^iJiK^^T^oTi^o l*u -H5-k 

x*k*5v>t\ BP»t£ifcLTSfc»#*»a*©*^ttffi->7 
y7?-tgiui few** m p» t« § , ^iiti fc»**aaf 

[0 113] 

(# l a&tttiBSl) 

[0115] 

Ttt, I«i:MLT^I«^^^AfwTO5:fflv>T, jjx^<OJ*9-y (- 
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Ttt, J&UBffcfc^RJK M14£#tf>&M* 1 0 0 %t L/c t #?>*$&^ 

[0116] _ 

0 9 (b) «t, #l«>*JM2!Kfc«*'7* H9 (a) K^mm 

<r>>*9 -y*:1&Wrt-z>tz#><D-7 * f^^^^SlfiJo H9 (b) K/fI - J: ? #t 

3fc8BKHU_T\ bi*i*?^^^MOf£I^ ( 6 ~ 1 5 %«JK) Ul.o 

¥>63fc5&£ * iiftilSt & * * 3b#tt #T ^ M -f i t &X £ 2> <fc ? > ffiffl > "7 * - <7> 
[0 117] 

-TJ: 5 4. ffi^<Z)|lP^w#3fl^fem5E^ThteJ^T^J«^8K#2fc«-r*«t $ fcfltfB 
[0 118] 

@9 (c) tt, H9 (b) Kfctf&AA' jRoBrffiEU o^»l©«|i:#S7i 
W**<7>t0riBH-C**o 09 (c) l^ti^ fc, HPSB (SSfcSB) J&l*«i*<0M14 

s«i 0<7)m®fi»aiLTv^ o s*:, <t£*i->7?- j&ia«i*<&siii9i&« 1 

0±M, HP»***fc LXmitft* 1 8 OJg (150 + 360Xn) St]ik± 

-CJ.O (2 10 + 360Xn) JK&T (fibn ) ^ffcffi^ "CMS 

«TS»7Hl l 75*Bfi£$*LT^& 0 ?t>i:, ¥*3WJ&J*«*oM1Si3£# 1 
0±K> TM->7Hllt, RPSR*3£*i: LT*3fc3fc*5:#fiffi-CM***± 

II 2t LTIi, e!)x_ffZ r S i CK CrAlO, TaSiO, MoSi OXfiT i S i 

7 Hi 1 li> JM*fc IT2 0 %<^j8ji^*^r-r*^ffi->7 MT**© -€"tLlwM It, 
T»<Effl->7 Ml 1 t±.m^M'yy Ml 2 7. 5%<7>jti&?£ 

*^TUJ.o|iPaB 0) t©WT*I«i:MLT3 6 OJg (*RtfcWt (- 3 

0 + 3 6 0 X n ) Jg&±-C&o (30 + 360Xn) ftWT (fiLn I2£&) ) <7>tefB^ 

& 0 t*. ^jg^tiip^t^>ra^ji> ritffl->7Mi i <D3$.mffi&frh%&m3i 

3-oiV)&m : u'y?—t) i J&l&2ftZo EUt*>J:d^ **ftfl?)7# 1- -7* 
[0119] 

t &±<DmW^&^Xli. HI 0 (a) C/TtJ: -5 K> T^te*|->7 Ml l 5. 

tf±»fa:ffl^7 Mi 2<75^tL^ti* s M^T^^>c tSrMiifc LTt^o z<dWi&. # 
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Ml lA£tf*2<DM*lttMU 2AtLTfi, «x.»*Zr, Cr, Ta ; . Mo5gL< 
liTi»©4I*fe4**R (J?? 3 0 nmttT) Xli«Wa-C rj^, Z r-S 
Taa Mo-S i £-&£L< »iT i - S i &&%<D&m&&& (W* 3 0 n 
m^T) ilOftoWlH lBX0»2Ott«Itll 2Bfc 

J° ™ i o\b) K*3V>T, Ml l»V±»tt*^7 Ml 2^>W** 5 2 

lit, »*«*fflv»T^^^^->«5jii/MK«fr*^ 

^M^AItm^SJbTfi. Ill 1 (b 
m:ttLT^trfc^BUftffl'i>**«>"^ Ell (d) l^T^w 

H12 U) - (d) h?^^ffiv>t;^->M^ 

# x n *• ^ -r if ® b -c * & o 

^-T 1 ^ 1 2 (a) K*tJ:^, JW10 0±K, «»Xli«M»o«lnXRiO 

itMU«,H2 (b) cit^^tiiiioi^- 

Hi 0 2 Ztefc-f &o 



(24) 
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hi 2 (c) KTjk-txi^. rm&m-yy m 1 *±sttffl->7 mi 2 

0 3 4MU >^^*«»U8fi*i 04i:iotv-^ Mil 02*1* 

eti o 2 <7)^#*^sv»i*^^--c»3t t^u 1312 (c) n^-r«to^> m 
&i*rei'v* m»i o 2^^-rs^^i9^s^^^^-^w^^^^f 4 ^ 

Mil 0 2fc*»t*7* («□») fc#Jfr*-*»*»»l 0 2a©W 

i^^hRl 0 2H»LTa«Srff*oti»ifteR*l 0 2 a *lMr*-* i £ K <fc <9 
Hi 2 (d) n^tiot, ^->'* 1 o 5£Bfi£-r&o mi 2 ( 

c) KjS-r»*I5Bfc*V>T\ |!P^fflO** s *T^M3*l2>*^ W-^bRl02j: 

^*;i^-#;frfci^«<kT*<7>-c, ^^r-^WtW'^ l o 5 

2) o 

[0128] 

013 (a) ~ (e) tt*l 7* hv^^Of^ja^ttO^XfitTPi-tf 

iHH-e*»K HI 3 (f ) liHl 3 (c) ^ftflHHfc#j£-J-*¥IfiBI*wL"C**K Hi 
3 (g) 12 IB 13 (e) <0ffiffliafc#J£i-&¥iSIB***LTV>*« 

4 -T 1 H 1 3 (a) KTji-rXiK, f**i:»LTaiWi»o^ «*.tf5*»J:9 

Mo S i O^fcfcfc-tJHfcffiV? MSI 2«rJE^JS-r* 0 T«i£ffl->7 Mil 1 XtKt 
•tt* s /7Hl2fcLTtt**lf*L, ^tfZr S i 0, CrA 10, TaSiO, M 

0 S i OXfiT i S i o*frtb**>m.4mfo*R»*zw?%*° ^L. ±-MUM~yy 

HI12*, TJi#ffl-77 HI lfc**LT*Rttfc**T**J:}^ T»ffiffl->7 h 
Ml 1 fc±iW7 Mil 2 ktt2v>lc*ft4«ft»il^fe*J**^-t"^*ii:*«»4 
tv^o ttz, T»ffi«V7Mll l^±ra->7Ml 2»i**i-P*u M14£*i 
(■□») t(DHtS**t:MLT (1 5 0 + 3 6 OXn) SUitlc (2 
10 + 3 6 OXn) KfilT (flUliSS) Wtt** (R#fiffi) "wl 

■tti->7mi iaw f ±»fiiffl->7 mii 2<z>3*<*>4?4< Btraoio^s 

i^HiS (b) K^i-idK, 81tt4Si0©K, fI«W*S^l 

©i/?* w^-^i 3, ot 19, hps* (^«) »«*ttt«ii'/7>- unaM 

Efe*-T^o £*iK«fc ^ 113 (c) &^H 13(f) K7*i-ct 0 ±»fc.fflv7 MR 

1 2 K J3 »t * H P»»J£«J«». Wffl ~> 7 * - * ft* * fc & 

Sft&o 
[0131] 



(25) 



JP 2004-29746 A 2004.1.29 



^ctc. Hi 3 (d) Km-TX^K, OfOlC, ¥&3fc»»J&«*;R9WB>' 

7^ I2tf)l/y^ 1 4, of «jHPSRSJ*««^llfe*SB*^r 

ti»2 0m 1 4 *^Jfti-* 0 fOt> I2«W^ h 1 4 £-7 

7? £ U, TSttffl->7 bWkl 1 i:MLtx^v^fr'ioTTil£ffi->7 MR l 1 
yitLtzfe, m2V>W* h^?7- y 1 4 £Rfc*-f&o £*LfcJ:*K Hi 3 (e 
)XtfEll3 (g) t^i-J: 9 K> T»ttffi->7 MRi l H*»t*HP»»*««i:*f'Jt6 

[0 13 2] 

HSTffli->7 hRl l&tf-kJBtitfl^ Ml 2*»St9:£*l 0±fc»Utt§aftL 

ri 2£R£*u ^o^> rapsu»jft«*oT»ftfflv7 vmi izmik-r&o -r&fr*> 

, RP8BHtM14£«l 0<*>*ffi$BflM8*fcfc»!K ^iK3fe«5»iT»i£ffl->7 MRl 1M± 

^-*«trit*«-C§i* 3£oT, liP^^Ma§-r^.^t^ffi->7^-*-^Ji-r^5fefcO 
o ifc, ;w3>h?^ha«ai»tt, *0x.tf#v?a h7n-tr*K£v>T£|-Alt» 

-y) zj&&-tz>m&Ki>mhti&o -r&*>*>. wxmmytK x , - 

[0 13 3] 

OUiJUSffi^ hRl 2 fcttLT^iL^tLa^&fciyf-^fcfrfcS -tCioT, ^ 
m%ffltft.Wy7?- (JSaSR) b*&+&&MMtk<D-?x*'*9-y<7><'?J&*&M,Kft 

[0 13 4] 

i5/7Hl 2 <7)j»^1tit<7) ^ ±SfltfBV7 MRl 2 *jjmtSiti:J:otfft 

LT> H19 (b) ^tf (c) K^-f*W7\ of K)H8 (b) ^^"T * W ^fcRfeiM* , 
«x.JfBI8 (a) ~ (f) -fW-f Id* i>%WT %> t& of 

[0 13 5] 

i^, #105£jfiJBS&fcJ:*fc, Tlttffl->7HR1 1 J: oT<fcffl-:/7* - 

<7>3ia**^5g"e§* i*tTffiffly7 Hi l t±»ia:ffl->7 Ml 2 fc<oSiSl 

[0 13 6] 

^ jdfl ^JfcMKis^T, 7* hv*?<7)¥it» (T^f£*I->7 hRl 1 b±m& 
ffi->7 Ml 2 toMliii) <^>M*»i6 %W±"CJ.o 1 5%J^T"e**it* , »* t 

[0 13 7] 



C26) 
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^iVfiRnm KrFx^y^-f* (« 2 4 8 nm) * ArFx^W 
«*(«5S?nmi til*? («15 7n») 

i?? ibiTSisisu i »«*«» * * f - 

T**r5l4 (g) liH14 (e) ©KHHk#fc«¥lBM*LW*. 

n»5i£*; 0 *j£ ™^ h«i 2 ***** 

i*B (fflPSB) ( l 5 0 + 3 6 0 x n) &U_hTlLo (210 + 

f i 4 (e 'Swat (g TOT-^ mi 



50 
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T, BBi**JRl.*a , &Sl9i"*"*» 

, MiLffB8 (d) ~ (f) t*S*t*J:o*. k«"/7^tHP»^*MTi^ 

SiyilflllH^*" 015 (f)l«15(c) ©KM b 
Si5 (g) tikis (e) <BKWHk#J&«™B**bTV>*. 

itLHiV). HI 5 (c) RtfBl 5 (f ) tvti?^ 1MV7M1 2k*J»T 

*ff* o T#tt*^ 7 H*'< * - '-"ft b » 2 (0 W v 7. M J- ✓ 1 4 **** * 

-£i-J:») SI 5 (e)&tflH15 (g) K*ti^, Tittfflv7HllX» 
iiiS^Yll^*^ 

$ i <o%mMv>& 2 7 * h vt> ? mtso 
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[0 15 2] 

[0153] 

(&2«>#£*fcMU 

[0 15 4] 

016 (a) It. 'm2<0&MJ&MK&&7 * fv^^$:fflv>TIiLJ: ? b-f&ffiW^Os* 
[0 15 5] 

Hi 6 (b) ii> ^2<7)Mi^S7* hvT;^, lUfrflstctit, mi 6 (a)_i^-r 
3rg<^)/s^->?r^Bfe-r^^a6<7)^* V? <D*fffiM-e$)Z>o M 1 6 (b) K7p-f £ i 

ffiw.<D>*9-y\-&vrz>vv* M&*»fc*h£-*-*J: 7 khpsb a*K»t& 

^jfiSfcSB^^^-T, 1/^7 MR*«3fc$**v^flPO)4ftMsp ( 6 ~ 1 5 %mSO 

ass) * t sitfe*LT^*o iit, itssaip^ran^oT, tittle? 

3fc#, HP^X^J£^***t^*t2iiri3fc*a*fi9l-*T^?8-ri fcrt s -C£& <fc $ 
[0 15 6] 

to2<D&#ti&nK.is\,*X\t: fan's? t-VWM-K&t LT, #Jx.tfHl8 (b) fc** 
-T<fc ? & > ffi^oBPSRw#aa*^Sf5go^JSLTw«*^»#3ai:«-r* J: 7 fcffiffl 

[0 15 7] 

016 (c) it, mi 6 (b) fc*5»t*AA' ^coifBH, oi ») » 2 <^*ife^l 

7* W**«0»fiIilH-C**<, HI 6 (c) KjFi-«fc3K> HPSB GSftW) YMmZfHV 

Slc2 0±i:, TittilS)i2 1 £j£&$fl&ll£2 2 t±I^il!2 3 t**0^c» 
/f2*lTV>&<> TJBttffiWftlR 2 1X^11^1112 3 li^tlW, PlP£&£Si££: 
LTIM^ 1 8 0 J£ (£R*fc li (150 + 360Xn) & J2LL-CM.O (210 + 360 
Xn) mLnimm ) Oteffi^ (Etttitfl) r2aS*4»7hRi:44 

o SS$11I2 2»±> *3fc3fc^«-LTTefa:fflP«»l2 1X^^1112 3 J: *) 

i 0 2 JBMS^KffcRfcffl^* £ £7^§& 0 11^1112 2 LTIi, «x.»f Z r > 
Cr, T a > MolKliTi &<D&mfrh*2>mm 0*3 3 0 nmJ^T) XliWI^tfT 
a-C r^£, Z r-S i Mo-S i#&5grL<liT i -S i £-£#<75&fS^£;&* 

hti&WWk (I? £ 3 0 nmtlT) ^lv>J:H ! tH 0 Sfc, TSffcfflW8ER2 1 »i, 

w*MM?^tffl->7 hit^s, j&&?a*£R2 2<7)jg^^fi, rm 
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o ifc, TJBfcffiWSEBU K S^ii«m2 2£O f ±JlttfflH*EI*2 3 <*>atS«£»^ 

n) Stt±Tfio (3 0+ 3 6 0 Xn) RHT 0&LnliSI&) ) t?f***«a«** 
o T»ttfflil»2 Is ig^MEBU 2£O t ±Sifc*l!»Bl2 3 

klS"* 7t»**ium2 1 tTitt«^ nt*4u sum 

h-v^cjffcfcfrffifcfc^T'fe, flittfBl 3~H1 5 
[0159] 

, 1 1 (b) ~ (d) H^-TJ:^*^AIt»*3fciK«rffl^*w*«J:^ 0 

I117 6 (a) ~ (d) ttj(l2^**»ilK«*7*h^^^*ffl^fc/'<^->»**tt© 
#XS**i-*flifBlT**o 

* -T 1 H i 7 (a) l*2 0 0±i:, ^JKRXIi4i»BI«0!>«EMlXBI2 0 

ltkut>il7 (b) K*tJ:^, &JDII&2 0 1<0±K, ^vl^^y^h 

H2 0 2 ^B^-r^o 

^°; 1 h| 1 7 ( c ) fc, TittfflilK2 1 fc«il*il«EI*2 2 fc±»tt«W 

S112 3 tommmat* *> t»«mbpi«2 1 **;«*£U*5S 

V>T»##2 0 3*J!tWtU hvx^SigU:IM2 0 4 H«fcoTVv^ MR 

2 0 2 ^f*tS. LTfiaa^^ajfeSSiffl^TV^fc 
i6 Vv^ H2 0 2^P§S^i^J^-"fS*^ J » L*U HI 7 (c) Ktf 

c7> (i> vy*hR2 0 2 KJ3»t*7* W**<*>23fc» (IP® 4:»BBi-*««S5«'2 
0 2 a<£>«^"C&&o 

t^MR2 0 2K#LT3R«*fr*or#«»»2 0 2 a & - t K «fc »9 

HI 7 (d) K^-Ti^K, l"^* h'<*->2 0 5 £M-f&o -<7>i:§. Hi 7 ( 

m^&X-Zt* ®&&&2 0 2 a Hjra|t?*tSpfctitra^2 0 2 a WjgfflKfl&lt* *t£ 



(30) 



JP 2004-29746 A 2004.1.29 



[0164] 

&J:KR«UJ:?e, * 2 <t t > 8«1£&#2 0 <*>*tHa«9^e>fc*H 

m&m2 3<DmmmMimn&z&mk Lxm^^m^Lmx^^^^-^, Tm&tt 
m&®k2 1 <Dmmm&\mnuz&mk LxmftftZfctt&ffix&MmtZo *£ot, m 

> mnt^^mvv7. Yyu^^z^x^xmrnt^m^xm^^M.^Lvvy, hmzu 
-r%te*>, mAMmyt^**). u&x^- ku&yj ys*?-yximm^* 

- V k *mnKffld®it-t2> - k **-e§ * 0 

[0 16 5] 

4fc, ^2©»li:J:Sh >ti§1*l-&« 2 0 ±K*» 3 *LfcT^tf:*IS836lg|2 1, £ 

tciot, *m%Mk$m*sy9- m&m kzm-rz&i&j&viwx? 

[0166] 

IK 2 2S^±Miili2 3<^«g*itO"9 %V>. ll$iIH2 2&0 f _hgteffifS« 

ai^^^?->W T"7 f- £: Lt, HI 1 6 (b) RZf (c ) H^l"*^ 7\ of V) 
ms (b) fcjj*-*-*^ ^fcffifcft-f. 1*13 8 (a) ~ (f) Kyfr-T * J 7Wf *L*r 

[0 16 7] 

i2^iiH:J:St, TifffilSl2 1 i:±itffllII2 3 fcOHi:, # 
[0 16 8] 

^> o 

[0169] 

(i£*3 6 5 nm) > K r F^-*->v (StfE 2 4 8 nm) ^ A r Fx^yvl/- 

*f3fc (Ml 9 3 nm) XfiF 2 x^yvWf* (** 1 5 7 nm) ^HfflfiS 

[0 17 0] 

t/z, ia^iilcis^T, ^Jx.ffmi6 (c) k^-t^k, M^tUvT 
»#*BsiffiiK2 i £ss$m£ik2 2 t±itfflisi2 3 tw»e«jt*fflv^ 0 

L, dfiKftx.-C, 0!lx.tfl! 1 8 (a) i:*tJ:^:, LT, T/lt&&ft*B 
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2ii, #i£3fc§W&jfc«*ote*l8I&BI2 l ^±o*»c^ia$itfcMspW»tt2 2 t \i 
1-&J¥3£3#oJ: -5 fcaMJUkSftf^fco 0 1 6 (c) fc*1-fl*3ifcl8l8 (a) K^T 

»jtt*JtteLfc»^ I2i6 (c) fcjjs-j-aiii^ v**flnifc*Jv*"C"±»fltfBfiS£iK 

2 3<0iyf->^*fr4?l&K«a^HSEIR2 2 fcj^f-v^* h y^-fc LTftJffl-C^ 
itv^^-C, HI 8 (a) H^-r«jtJ: «J 4>«*LTV»*. HI 8 (a) fc*?-* 

16 (c) KjF-ttSi&J: *) "bflltLTv>4o Hi 8 (a) fca* «fc & t , 

psni2 1 &&asMi£E]R2 2 fc^e>4*^i&3feiR»c*^r3fa«><a:*i^fcBfSoaia^ 
ifc^ii^ttj&Ufcfc^T, Wx. wns 1 6(c) K^-rxiK, #:*§->7 ?-rt&m 

i&<DTm&fflm&^2 10J:HJ42a^aiftJR2 2*«^3*LTV>ft^ofco Ltf>U £ 
tU^x.T, «x.tfEll 8 (b) t*tJ:^^ tiffl->7^MliS?)Ti£ffiIII 
2 lo±»cbM^9lftR2 2*«^JSft?*tTV>T'bJ:v>o H^|fe^.*t, T©te*Bi8&BI 

2 1 0*S»a J: >l 4 *ffiffi-> 7 ^ - li^T, TififfllM2 1S^1IMI2 

^«<7)^^t »ii^5gK^*4o 0 1 6 (c) KTfi-tm&t m 1 8 (b) K^-ffitit 
t*&mLtzm&, mi 6 (c) fc^-j-amwu *j 4>#*b->7*-k*5v>t^ 

@18 (b) K^-MtitJ: ♦} tStLT^So — 0 1 8 (b) fczis-*-fliatt> 

v^^inxosss<^jS-c> hi 6 (c) nwttaj: 9 *>«*i"cv>* 0 

[0172] 

S?>H, HI 8 (b) K^-tmitK^JLX , #!lxJfHl8 (c) K*ti7t, 

2ifl*fflv^<l) > l?l#«ai*S:tt4 7* b^^mf 14. JMfc&Kii, HI 
8 (c) t*t**KJSV>T, ll$lll2 2k, **3tff»J*W*«5ffifflPlEil2 3 

3 fcd>fc**¥ift3fclR»i, *3te#*fflMfrttfcM3***a**#T*o ft, iiWM 
JK2 2iiHPSRS:36*fcLT«3fc3l6*rafi:ffl"C2a***t*^> ^asfcSW&ifcSittott 

7*- (JSIfflfflJ) 3^*««wfi:fflSHaR2 3 fix §§Pg&£Si£ i: LtlWSMfifflt 

jianu?^J:^SRft?^4o sis (b) KTfi-rm&tmi & u) k. 
^-r«at*Jt«u*:»^, hi s (c) K^-r«a»i, 7* hv***a*>#**s«>A 

-CffitL-CV^o tfflPIl2 3<?)Wi:LT, <t «5 * *£ai**# 2 0 K*f 

LTx<yf>/HRJt*il< LK < ^#^7i s fflv^tLS^, HI 8 (c) K^-fflKitf: 

, EtapSM2 3<7>i^f-v^WFnaa*paEiR2 2 ttm<fi>*-v y*®k.-tz>tzn> 
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<^xyf >/7, h t LTf!jffl-e§^ tV^&'e'b^JLT^&o $£>K> HI 1 8 ( c 

) Kiji-rm&KX&b, tt*§n&igi2 3 t&&^mmm2 2 t^h^^^m^tm^^r 

[0 17 3] 

r^t, i2^Mtfev^, hi 16 (c) K^-rm&t m 1 8 (b) K^-rm^. 
tvitrnfrhfrfrz * $ k> rmunmmm2 1 k±m&w m&m2 3 kvmK&&mm 

SIR 2 2*«^M-*rat»»»jlTNfcoT*>* SI$iM2 2<0iPX^fe*S£A*/i»t 
R-CM^WfiR*3*^ifl|jt*»ffl-r*i:^ h^^±K, HI 1 6 (c) 

f«jttiai8 (b) t*i-fliit^w***a-es*o-c, /^->»l5CTtffl-> 
) ^-r«t9^> t 7 ? - liw^Titffliii 2 io±^jsa*wKjR2 2*« 

»#«K»)ft3:fcTV>*«3&£$MiLfc»£\ #ffi->:7 * -o£8llfi<>4M9s*, itJt^ 
PSM2 2 i:i4fi:«->7^-o*8ia$ (= «£ffl->7^-»ift«J«oaa8p»S6JR 

[0 17 4] 

(^3c7)*ifi^l) 

J£1T\ *$&W<*>#3 0£ttBJi8fc#*:7* & 0**0 7* 

[0 17 5] 

SI 9 (a) i±> i 3 4 7 * f vx^ ?rffl^TM L<t 9 t t^lrg^^ 

, >KvI 1/yX h 7n -bX ^tffltSl^^ffiie LTUiitSo tfc. #**fcMKJ3V> 

x\t, ®KWt>%^m.*). m**. Mtt&*o2»fs*r 1 o o%t Lfct *v>$mm. 

[0 17 6] 

HI 9 (b) ti. ^3^M^47* fv^^, fi> HI 1 9 (a) K^T 

j^M<7)^?-->£B)£-r 7* h vx^(7)¥I@^4o HI 1 9 (b) Ktf-TX 1 ) 
fc, 3rifl)A^- VK^taVv* hBk^KfcfJS-rsJ: 0 CRDff (SftSB) *>*IS:*7£> 
*Ltv>4, BPaS£Htr»3fc14tf>*v* LT, «3t3l6«:^^a3fti-* 

LI. oH t LTI^ffifflT?*3fc3fcS:jSiaS*4*jK3lfiaJ«rffl^"C^* 0 $ £>K, 
[0177] 

ft N *3«5**»llC*v>T»i, ffiffl->7^-OE1B^ftfc LT, W)x.tfHl8 (b) 
[0178] 

HI1 9 (c) li, B19 (b) K$5lf 2> A A' ^<7)»f®Hl> o* ft 3 <^**fi^S8H«* 
7* W*;}'<Z)$f®HI-e$>&o HI 19 (c) K^fi ? HPSP^JSft^*^2laH**« 
3 Ocoa®«±SaiLTv^o ^I^r^WSWffly 7 ^ - M«(7)2S1t 
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£#3 0JtK % VVA YWiZmitZtt^titVte&W (6~15%*I&) itti* 
&ftm (^-7 3 1 A-7b->^3 It LT(i, «x.ldf 

ZrSiO. CrAlO, TaSiCMoSi OXfiT i S i Ot$<*>«Mfc»R*fl§v>* 
:t^|4, ^**»«***«>^-7 h->l&3 ltt, &j§14^K3 0 (HP 

SB) ^Htl3t*i:ML-C3 6 OJg (*BR^tt (~ 30 + 360Xn) gf^±-eB.o ( 
30 + 360Xn) Jft&T (ft L n ) (EHfcffi) *r£ C*J¥3 *#o 0 

fffl->7^M««)^-7>->i3 Hi. iPgS^HT-IWMLt ( 
150 + 360Xn) jg^Jl±-eB.o (210 + 360X n ) StiekT (fi L n li&$0 

[0179] 

J2Lk«>J:3fc, ***«1»7* W**fc*v>Ttt, ^-7f->l3 1^»J: 
«9**¥iK3fe8B*:llPS& (SpfefB) t©M^ -"-7 h- >R3 l^SRSMfrJ: *> 

jim 0 fflL, £«ttfflV7?-i:^tii, A-7f-'/l3 l^Mnitc 

*1§ * * Wt , ttffl 7 * - « SeO tJ-^UT K ftUBII- 4 4 o 

[0 18 0] 

7h->!3 1 fcJ&fcLfctfe, ^-7 h->«3 1 CMLtIKfl9Ci^>m*^ 



, fllxJfHM 1 (b) ~ (d) £^AIt»^«ffl^£^«£^o 
[0182] 

H2 0 (a) ~ (d) li»3<D*«liSi:«4 7* h7^Hfflv>^^-V]&W 
[0183] 

if, B2 0 (a) I«3 0 0K, &JRRXtt^R^<*>*iHPlR3 0 

l*»J*Ufc<fe, H2 0 (b) H*fJ:dfc. ttlH3 0 lOli:, *yg(?)Vy^ h 

i3 0 2 t^fc-rzo 

[0 18 4] 

120 (c) n^-r <* 7 ^-7 >->jR3 1 <7)J?m^^<t *)%z>*mytffit, 

/s - y >->R3 lO^m^ct l9 4**fcffl>'7*-fc£flt;lfc, *3^*f|C«4 
7* bv^^KjfefLT, «»ASt*363fciB*ffl^-C*3fe3fe3 0 3 SrffiUItU t7th^^ 
£MLfcS«3fe3 0 4 t:J:ot^y7, M3 0 2 Srgft-T&o -^H, t**^*- 

-■C»3fc$*L4o l^L> 1220 (c) fc^f J: d fc, ^«X^"C VV * MR 3 0 2 
^t-4lc^»9 4»3fc^^^^-73 s Ba|t?tL4<7>[i, MR 3 0 2K#»t*7* 

(P§P§&) fc»J&i"&i»*«Rfl*3 0 2 a<^*T**o 

[0185] 

1-7* H3 0 2fc#LTm**frfcoTi»*SIS#3 0 2 a 1 1 K «t «9 

, 1212 0 (d) Ktf-TX 7 K> l^vT. h^7-V 3 0 5 ^ftt^o £<7>£ HI 2 0 ( 
c) H*f»3feXiBHi8^T, HP^ao^ s fT*,M?tL4^*, l/y*7>M3 0 2 i: 

as ->7*- (jasagM tttmi-&3frKittet^?myt^*)\'*'-&mM2ti% 
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*tOM©*aft*#<03>' h v7> h &o tot, jg#g&#3 0 2 a K&\}& 

[0 18 6] 

P» fc, ^-7 h->R3 l©)f»J: «J 4 CioT, ^-7 

->R3 1 <*>*RaWiHPS&£&*fc ttIjfcMEMWSI?*4o tot, B3 

paj^jsai-i^t^ffl-^^^-^M-ri^tofflsT^^j: •? , papg&t#*s->7? 
- > t * m^WMit-t s £ t * s_ ^ s * o 

[0 18 7] 

4fc, *3^»*aKJ:4i:, ¥ift*S8* s ^- 7 h - >R 3 l?)#f*Ji^?.»*?ft 
<t-*-*/i»tT> W^&z-Zt, a-7H^I3 1 ^IHI»*R»t*«»t-CftfflV7^- ( 
[0 18 8] 

[0 18 9] 

4fc, *3^»fltJ:4i:, *I*StW^-7l>->l3 1 SriD!"*- % CI i: K <fc 

t Lt, 1H 1 9 (b) SO 1 (c ) t:^t^^7*, o2 »)B8 (b) fc*-*"*>f T^ffifcifc 
1% 8)x.tf|S8 (a) ~ (f) K7fi-i-9 4 -fw-f ci t OTiig-e&So 

[0190] 

ft> #3S>*ifcJBRfcJ3^T, 7* hv^^^i£36aJ^>jta^K»46%Jsl±-CJ.-3 1 5% 
WTTSfeiifc^iUio i^i^tnt, - >SJ&B*K*3*7& bR^R 
4£ £ B& it L ffiriBonv h 
[0191] 

T&cfc^o v>f^7 , o-b^Srfi>4»#C'{), I^ItLT, i B 

(M3 6 5 nm) , K r Fx^ytV-f* («fi2 4 8 nm) , A r Fi^vl/- 
(tgl 9 3nm) Xf4F 2 x^y-7V-f3fe 5 7 nm) SWfUffi-CS* 

°[0 1 9 2] 

RRfcje5*aspwfi:fflW38ERi:j&«»JB?itjt 2»«it«rffl^T'b J:^ (0 18 (a) 
(c) #«*») o Ci(7)J: 9 Utifc, ^-7 h->R3 l Kfc^TjJrM^teffl^ fcjfrMoit 
t S-fftta^ifc^s aMRRRottfl- 1 4£ffl»*ERo*m £ <*> 

[0 19 3] 

*3 0**»R^*v>T, ttx_tfia2 1 (a) © 3 FiHBi;RO t **t HI 2 1 
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(b) vMwmKTF-rz o h->!3 iw*iBig&5fra*?>fc*fltfB->7*- (JS 

( c ) ^^f^mjio'-etitwctx-rsiii 2 1 (d) <^»ffsi2i^^-r j: »-yh->m 

#8B£ffittT<b J:v> 0 CLOt^ 122 1 (c) (d) ^ti9K> ^-7h->R 

simwKiiftnw, *^jftx*fc, ^-7 h->§3 1 iiia»*K»t*« 

& o 

[0 19 4] 

(f& 4 OHJfeM) 

[0195] 

12 2 2 (a) »i, *4«!>*lil«ilt«*7* h^^^*fflv»T*lftLJ:d ff*9raw^ 

[0 19 6] , N 

@2 2 (b) 14, * 4 7* l^*?, [22 2 (a)_^-T 

^<7)7N"^->$-Bfi&1" ; 2>^:* <7 ?7 * ^c^^FBia-e^^o 122 2 (b) K/F"^ 7 

mm<Ds*?->K&tz> h^*BR^Mis-ra<t *> phps a^t* 

[0197] 

ft, g 4 ©**»llH*V»Ttt, tffl>'7^-WEi^i:Lt, ^Jx.OT8 (b) fc^ 
T«t ^ ft, ffi»tt©HOf|SW#a^feWfi©Tttfe^T©««^«#affii:»"*"* * 7 Steffi 
'>7^-*fiit4^**ffl LXV'io 
[0198] 

@2 2 (c) t4. [2 2 2 (b) K&tf&AA' j|§l<7)»r®[2> oi »)$4^Mii:il. 

7* w**«>»rBi2-c**o 1222 (c) K^-rx^K, BPSis»j««i*oaafta6« 
4o^®iismLTv^o **#»*rt«tt<&Mift*«4 o±^ w^m 

*«3fc*-£*v>liJK<*>tej8asp (6-15%gK) ^W-j-a^ig*!* (^-7h->l) 
4 1««?WSo^-7h->l4 1li, 11141^4 0 (HPSP) fcow-e** 
3 6 0J£ (~ 30 + 360Xn) &&±TM.o (30 + 360Xn 

) J&JfilT ({ILnf4g&) ) Otefflg titfB^*-^^* 
WM1426«4 0»4, »PS5i:OM-C«*3feK»tr ( 1 5 0 + 3 6 0 x n ) JK^±"CJ. 
o (2 1 0 + 3 6 OXn) ft&T (ffi L n I4g&) Oteffi^ (S^ffi) 
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#o«J: o KWMTlf t>tLTV^o ih&to*,, *£ffl->7*-»fifc«*<0Mt§ia£«4 Ofctt 
«*>T»fSB4 o a**8fi:»te>itr^* 0 
[0 19 9] 

ft, A-7h->i4 ULTIi, ^Jx.(fZr, C r , T MolU f*T i %><D&m 
frbZ&WWk 3 0 nmVAT) X\*Mx.tfT a~C r Z r - S i Mo - 

5 i-£&£L< tiT i -S i &&mv&m&&frb%2>mWi (J?£ 3 0 nmftT) 

[0 2 0 0] 

i<7)«t 9 fc. ***«So7* hv^KJ:* t> ^-7 h->BU l «k 

fcHPSU t<?)Mi:, S&14&&4 0 <9 T&f n& 4 0 a £ <9 **ffiffl->7^- 

[0 2 0 1 ] 

, fajxjf> mil (b) ~ (a) ^-Tct i *®xmnyt*itu*m^h<r>i) % i^o 

[0 2 0 2 ] 

HI 2 3 (a) ~ (d) li»4 7 ^ h ^ ifflv^;;^ - 

#i«3*-ri0riHBi-e**« 

[0 2 0 3 ] 

jf, 023 (a) KTjk-txiK, *«4 o o±k, &mmxitmmwk^<vm\\z.Wk4: o 

l£ML£^ 023 (b) K*tJ:^> «ftH4 0 1<7>±H, h 
i4 0 2 *ri$u-T%o 
[0 2 0 4 ] 

^K, 02 3 (c) \Z7ji-r£iK, ^-y h->K4 1 <£ «9 . 
4 Ooa«9T»fS54 0 a «t*)**ftffl>'7^- (JSffl£B) fc^fx.^, *4<7)*Mi: 
hv**fc#Lt\ #*Xlt**3fcii*ffl^T»36364 0 3 fcJHtttU 17^^ 

?->k LXi&&W<D¥j&3bffi*Ri^~C^2>fctt>, Vv* MR 4 0 2*>£#* f 55^x* 
J^-Tl3fc?^ 0 L^U HI 2 3 (c) ^ti^:, m«X«"Cl^^^ MR4 0 2 

(HPSB) fc*HB-r*»IRS5^4 0 2 a«)*-C**<> 

[0 2 0 5 ] 

M4 0 2fc»LTm«*frfcoT««S&fl-4 0 2 a $ri*t^ii:i:«t «? 
, 023 (d) H^-Tct 9 Vv^ h 4 0 5 ^^Bfe-r^o ^ H2 3 ( 

c) »^-r»3fcX5gH*v»T, WP»Jaja<03fcri s tf^M3;tt*iB** U^MR4 0 2 C 

^<7)T% iiPsij^aai-i^fcjafflSPSrsa-ri^fc^M^^aftJitMwa^ k 

fv^x.st, ?IHg§&fr4 0 2 afcJRat3ft**fc#*»#4 0 2 a s>HattfcJ!Mt* 
ftfcwM<&3fcaj£5fr*«>3>' hSrai^li. tfcoT, if «SRfl-4 0 2 afcfc»t* 

[0 2 0 6 ] 

6 o 
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13 2 4 (a) - (e) »i*M<&**fcJB&fc«fc7* > ^ oft**fe«#I8*vt* 
®@-C*<9, 112 4 (f) 1*13 2 4 (c) <7)$rffil2£#J&^&¥cBI2£7p;LTi3 , 13 2 
4 (g) {2:122 4 (e) <7>»r®l8fc»j£?-*¥fl5ia*7isLTV**o 
[0 2 0 8 ] 

Jf, 02 4 (a) K*ti^, mKWU"C2ifttt*^ttft, 
[0 2 0 9 ] 

122 4 (b) KTji-fXlK^ 0 ?>±K, ^**»»*««3tO r HP» 

, *10W^h/^->4 2t^^i: LT> >->R4 1 RO f *iH!9i&#4 0 

fCJ.y^>^*ff4ofc», US lOU^ 4 2 & 

ttlfcj: *)> 12 2 4 (c) ROMS 2 4 (f ) K^Tcfc ? fc* /n-7 1 — 4 1 Kfctf* 
^ffi->7^-MIRl*tM)^-r^^7i s ^*$tL^o -7 ^-»ia«J«a)j8S 

, 18 0* QMfclttKt* (150 + 360Xn) JKW±TJ.o (210 + 360Xn) * 
J^T (fflLnttSE») ) OffifflR<K*^C*»'9T»fl»4 0 a^BJ&Sft&o 
[0 2 10] 

^K. 122 4 (d) K^-TX o ^ii14*«4 0©±C, ^-7 h->R4 1 

, 12^)^ h/<*-> 4 3 U, h->R4 1 C»Ltx?fV^ 

fcfrfcofcflU *2W^y^ FA^>43 *^*tSo £*Ui J: *K 122 4 (e) 
122 4 (g) H^-T <fc ^ I:; ^-7 h-^BU 1 fcfc»t*i§P»BJ£«i*fc*h£1"*>$&# 

[0 2 1 1 ] 

□SS ^-7 h->R4 1 <fc *)%2>*mft&tKJ:^x, aH&4££«4 0 o 

«*)T»fBIU 0 a <fc "9 £ £ 7 ? - (JSaffl£&) ^-7 h-^R 

4 1 liBnSB*£*fc LT*3fc3fc£ffi4fcffl-cM3**-:^ JB«3T»fSB4 0 attKPSB 

97s h$-^p"C#*o Sfc, £<*>=i> >7 7s h&p^li, 1fJx.»f^ylV'^h7 , n-b 

jDiaix^ - 7. /< * - > t M3. >X\t$S9k* RB* HUMBUM" & i £ 

§ & o 
[0212] 

X^&tzsb, •7 7s7«it* s ^^#*£^'5:*o 
[0 2 13] 

& 4 <*>*ifcM Slt£«4 0 JtH^- 7 h - >jjg4 1 Lt^IU 

zw7h-^K4 l ;RO f 3l»t9-ft#4 o KttLT*ftWS^ftfc^7?->7*£^>5:-9 £ 
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i ^ % m4<n&mr*®K£&t, «*.»*B2 4 (a) - (e) i^-ty* h^^M* 

ftfcffluT, S®t4»4 O&O^-? h->K4 l^>«S«j&«:lJPXi-*ifcKioT 

t\ 0 2 2 (b) » IF (c) Kj^-f ?W 7\ o2 >9 0 8 (b) KzpcT* ^ 7fcR&*l,-r> 
WIx.ffH8 (a) ~ (f) •7<D^-ftl*i>&$L-? 2>Zt 4)*?f o 

[0216] 

|tv'Ul/-V3>i:J:t)titUiB^:ov>T, 13 2 5 (a) ~ (c) *#1L^ 
hUW-T&o i/5al/-i/BV*#ll, *3fc3fcOifcft A = 0 . 193/«m (A r F3fcil) 

[0 2 17] 

02 5 (a) it. i/^alz-^aVKSv^Mai^^^lfiH^LTV^, 0 2 
5 (a) t*tJ:3K, BnS&RtftitfBV? ^-O^tl-eatOtett 2 0 0 nm^5 0 n 
m"C*»K HPS, ^ffi^^^-S^iS^TO-etL-etL^M^Ji 1 0 0%, 10 0% 
5%-e^b^o 4 fc, 4fc«V7*-»i, HPgSt?)Mtl80K©fiM4i:, 

[0 2 18] _ 

02 5 (b) fi, *mytffi&mafl>t<Dm-r?om. 10K> 2 0S^3 0^«5: 
£C&J:7£, 02 5 (a) fcjj****3*fl*** * KM LTS3fc*fr* o fc*&fc*s»t & 
MAA' a >gf S:^LTv>So i 2 5 (b) 

[0219] 

02 5 (c) It, *mft$>tfffin%t>t<Dm-eom, 10J|, 2 0J|M'30^»?: 
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